. Based upon Rayleigh's mathematical formulation, Lamb [2] extensively investigated the properties of these waves and today they are known as RayleighLamb waves. However, the mathematical complexity of the formulation as well as the fact that these waves can only be propagated at ultrasonic frequencies resulted in little advancement in knowledge of plate wave characteristics until recently. Through the work of modern investigators [3] [4] [5] [6] , the precise nature of the Rayleigh-Lamb spectrum was fully revealed. While the bulk of research work in this area has been devoted to isotropic media, there has been limited attention paid to anisotropic materials. The mathematical basis for plate wave propagation in anisotropic media was first presented by Ekstein [7] in 1945. Mindlin, motivated by an interest in the vibration of quartz piezoelectric transducers, used the Ekstein formulation to examine plate waves in crystals of monoclinic symmetry along a symmetry axis [8] . More recently, Green and co-workers [9] [10] [11] [12] have examined the propagation of the bending and extensional waves in transversely isotropic media. Of particular note in Green's research is the investigation of propagation in non-symmetry directions and the limiting behavior for bending and extensional waves for short and long wavelengths. Green has also shown how this research might be extended to laminated composites in an initial study of a three-layer, cross-ply laminate. However, the algebraic complexity of the problem has thus far prevented a complete study of the Ekstein spectra for transversely isotropic or generally anisotropic media. The present work is motivated by these earlier studies as well as the need to nondestructively characterize the mechanical response of structural composites. The directional dependence of material properties in these materials as well as other effects such as bendingstretching coupling make the nondestructive characterization of these materials a challenging task indeed. Much of the research in this area thus far has been based on bulk wave propagation measurements to characterize elastic stiffnesses [13] [14] [15] [16] . However, this approach requires multiple incidence angles in order to be useful. Thus, specimens must either be sectioned [8] [9] [10] or the experimental geometry adjusted [11, 12] , a cumbersome process, to be effective. An Redwood [21] has shown how the reflection and interference of longitudinal (D) and shear (T) waves in isotropic media may be combined to produce the symmetric (or antisymmetric) displacements associated with plate waves [see Figure 4 (a)]. Note: Snell's Law requires both sets of waves to have the same projected velocity along the boundary, hence in the propagation direction. For isotropic media, the incidence of a longitudinal (or SV shear) wave requires the generation of a longitudinal and shear wave to satisfy the traction-free boundary conditions at any angle of incidence other than normal incidence hence the need for P-SV coupling. SH waves only require a reflected SH wave and, therefore, can propagate alone. For anisotropic media, in general, the boundary conditions require three waves to be generated. The exception to this would be the 0° case where the incident shear (SH) or coupled longitudinal and shear (SV) waves would be pure modes (assuming a random fiber distribution) and only one (SH) or two (P-SV) reflected waves would be needed as for the isotropic case [ Figure 4(b) ]. Despite the symmetry of the 90 case, three reflected waves are required as illustrated in Figure 4 (c). Even though the projections of the velocities of the waves incident upon the boundary correspond to that of a pure mode longitudinal wave, neither of the incident waves themselves are pure mode. Since they propagate at some angle with respect to the reinforcing fibers, Figure 4 . (a) Reflection of longitudinal and shear waves at free surface in isotropic medium and how they may be combined to produce a plate wave (after Redwood [20) ), (b) reflection at a free surface (00 case) and (c) reflection at a free surface (900 case).
they are quasilongitudinal or quasitransverse in nature. Hence, the increased complexity of the reflection problem at the interface.
In our research, we found that the symmetry of the particle displacements was similar to that found for isotropic media, i.e., &dquo;symmetric&dquo; modes with u, w symmetric and v antisymmetric with respect to the midplane or &dquo;antisymmetric&dquo; modes with u and w antisymmetric and v symmetric. No Figures 5-6 where the frequency spectra for symmetric and antisymmetric propagation modes are presented for each of the directions, other than 0° studied here. The solid line in Figure 5 illustrates this nondispersive mode. It should be noted that the motion, unlike SH waves, requires contributions from the other 2 waves to propagate. Thus, even though 01 = ~ -0, the remaining (3; are nonzero and the particle displacements do vary through the thickness of the plate. This is in contrast to zero order SH waves. It should be noted that SH waves 
